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Self-regulators - a hidden dimension of interaction: movement similarity and 




















 In everyday circumstances, humans use a variety of cues to draw rich inferences about the 
nature of interaction. Among these, we focus on sequences of self-regulatory movements, such as 
touching behaviours and postural changes, that have long been related to interpersonal coordination 
understood both in terms of mimicry and synchrony. So far, there has been a severe lack of studies 
on the third party perception of interactional phenomena, including self-regulators. Here, we 
investigate which elements of the interactional dynamics induce the perception of interactants' 
behaviours (represented by self-regulators) as casually related, and show that the most important 
factor responsible for such attribution is the similarity of observed movements On a more general 
plane, we hope to make a step towards uncovering perceptual biases that evolved for interpersonal 
coordination, thus shedding some light on the human interactional potential and its evolution. 
 
Highlights 
• Self-regulatory movements and their perception are of direct interest to the theory of the 
cooperative signalling characteristic of language. 
• Movement similarity and temporal proximity are the most perceptually salient characteristics of 
self-regulators.  






  How do people make sense of interaction? In everyday circumstances, humans use a variety 
of cues to draw rich inferences about the nature of observed interaction between other individuals, 
 
 
such as their relation, affiliation, or relative status. Drawing accurate inferences about the relations 
between other individuals is key to creating the course of one’s interpersonal politics, which has 
particular significance when considered from an evolutionary perspective. In line with the social 
brain hypothesis (Dunbar, 1995, 1998; cf. Byrne and Whiten, 1988), diagnosing and navigating 
one’s social environment has been among the major adaptive skills in the ultra-social niche 
occupied by the members of the genus Homo – present as well as past. This ultrasociality, and the 
social “platform of trust”, are the foundations of and phylogenetic prerequisites to large-scale 
cooperation between non-kin, which in turn enables the unique type of cooperative signalling 
characteristic of human language (cf. Tomasello 2008, Dor et al. 2014). 
Extant research on interaction has focused on identifying and describing specific 
manifestations of interpersonal synchrony between interactants
1
 themselves. But how is this 
phenomenon perceived by others in the social group? There has been a severe lack of studies on the 
perception of interactional phenomena, perhaps with the notable exception of the research using the 
eye tracking technology (e.g. Augusti et al., 2010; Keitel et al., 2013; Holler and Kendrick, 2015). 
 Our starting point is the evolutionarily grounded reflection on perception. The standard 
position, appealing to the Universal Darwinism position (Dawkins, 1976; Dennett, 1995; 
Blackmore, 1999), is that natural selection favours veridical perception, i.e. such that is ‘consistent 
with the actual state of affairs in the environment’ (Palmer, 1999; for a discussion see Hoffman and 
Prakash, 2014). However, a competing branch of research using game-theoretic models and genetic 
algorithms (Mark et al., 2010; Hoffman et al., 2013; Marion, 2013; Mark, 2013) points to the fact 
that evolution does not favour perceptions that are accurate reports of the environment but rather 
perceptions that increase fitness, i.e. evolution promotes perceptual systems that are simple to grow 
ontogenetically and robust, use few calories, work fast and are selective in picking up only these 
elements of the environment that have fitness-related consequences (for a discussion see Hoffman 
                                                 
1 We follow the Goffmanian usage: ‘interactants’ refers to parties engaged in an interaction and ‘conversants’ to parties 
engaged in a conversation (Goffman 1969).  
 
 
and Prakash, 2014). In terms of this new approach, sometimes referred to as the Interface 
Perception Theory (Hoffman, 2009; Koenderink, 2011; Hoffman and Prakash, 2014), the perception 
of interactional phenomena should likewise be geared towards increasing fitness of interacting 
individuals. We should then expect perceptually salient characteristics of interaction to be of 
particular fitness-related value to interacting agents. 
Specifically, we are interested in how people make sense of interaction - the question that 
in our research is operationalised in terms of attributing causality between interactional events (cf. 
the interpretation of social signals in Poggi and D’Errico [2012]): our goal is to determine which  
elements of the interactional dynamics, understood as both interactants’ behaviours and their 
conversational/discursive roles, induce the perception of these behaviours as casually related (cf. 
Mehu et al., 2012 and Żywiczyński 2010). We focus on sequences of self-regulatory movements 
(described below), such as touching behaviours and postural changes, that have long been related to 
interpersonal coordination understood both in terms of mimicry (LaFrance, 1979; Bernieri, 1988; 
Chartrand and Bargh, 1999; Butzen, 2005) and synchrony (Condon and Ogston, 1967; Kendon, 
1970). In doing so, we hope to make a step towards uncovering perceptual biases that evolved for 
interpersonal coordination, thus shedding some light on the human interactional potential and its 
evolution. 
 
1.1. Self-regulatory movements  
Self-regulatory movements comprise self-touches, object manipulators, and body position changes, 
and are largely coextensive with Ekman and Friesen’s (1969) adaptors, and specifically, self-, 
object- and alter-adaptors. Adaptors are usually performed with no communicative intention (sensu 
Sperber and Wilson, 1986) and with little awareness; however, they are potentially informative in 
that observers may be able to ascribe meanings, e.g. interpreting them as emotional cues (Ekman 
and Friesen, 1969). Where we depart from those authors is in the focus on their current role rather 
than origin. To Ekman and Friesen, adaptors are mostly defined through their ontogeny: they are 
 
 
usually learned early in life, maintained by habit and executed during social interaction (often in 
reduced form). In contrast, we account for self-regulatory movements not in terms of how 
interactants have come to acquire these behaviours but in terms of their function, which we take to 
be primarily emotional and cognitive self-regulation. 
Self-touching We define self-touching as an action in which ‘[the] hand comes in contact with any 
part of the body’ (Goldberg and Rosenthal, 1986, p. 69). Research on self-touching behaviours (also 
labelled as self-manipulators [Rosenfeld, 1966], body-focused movements [Freedman, 1972] and 
self-adaptors or self-manipulators [Ekman & Friesen, 1969; Friesen et al., 1979]) indicates that this 
type of motor activity may play a role in regulating psychological processes. Initially, self-touching 
was viewed as regulating negative emotions and arousal (e.g. Dittman, 1972; Ekman and Friesen, 
1969; Freedman et al., 1973; Waxer, 1977). Later, these motor actions began to be interpreted in the 
cognitive context as manifestations of disruption in attentional processes and efforts to overcome 
such distractions (e.g. Barroso et al., 1978; Barroso et al., 1980; Barroso and Feld, 1986). 
Furthermore, there are studies which examine self-touching along interactional lines. For example, 
Butzen et al. (2005) determined that self-touches may be motivated by external factors and 
modelled by self-touching performed by another person. A similar conclusion was drawn by 
Chartrand and Bargh (1999), who argue that people are more likely to engage in face-rubbing and 
foot-shaking (i.e. actions that these authors describe as mannerisms) if their co-interactants 
frequently execute similar actions. 
Object manipulators 
Object manipulators comprise such actions as rubbing against, playing with or manipulating a non-
animate object, e.g. one’s seat, clothing, glasses, pen or pencil, etc. In the psychological literature, 
they have also been designated as object-adaptors (Ekman and Friesen, 1969, 1972), indirect 
symbolic movements (Freedman, 1972) or anticipatory movements (Mahl, 1967). Their defining 
property is the use of objects at which the touching behaviour is directed outside their primary 
instrumentality (Ekman and Friesen, 1972). According to Ekman and Friesen (1969), although 
 
 
functionally similar to the other adaptor types, object manipulators are acquired originally as 
instrumental activities and are then incorporated into social exchanges, most of the time in reduced 
form. In the psychoanalytical context, they are commonly interpreted as representations of 
repressed thoughts (Mahl, 1967). Despite their relative frequency in communicative encounters, 
object manipulators have not been subject of much research.  
Body position changes  
We define body position changes as modifications of body and limb alignment, comprising posture 
shifts and trunk movements. Although this type of movements is usually considered in the context 
of utterance production and discourse organisation (Condon and Ogston, 1971; Kendon, 1972; 
Scheflen, 1964), a number of researchers postulated that these actions may also serve functions 
other than structuring conversational exchanges. For example, Ekman and Friesen (1969) subsumed 
these behaviours under the category of alter-adaptor, claiming that they can provide information 
related to a degree of tension and emotional arousal. 
Self-regulatory movements spontaneously appear over the course of interaction in the 
form of discrete units, either simple or complex. This quality of discreteness makes it relatively 
easy to identify them in the stream of behaviours and categorise them. They are also characterised 
by a relatively weak link with the tempo and semantics of speech, i.e. self-regulators are neither 
thematically related to the utterances that they co-occur with nor synchronised with the flow of 
speech or conversational units (but see the recent finding of Żywiczyński et al., 2016). Generally 
speaking, self-regulators operate outside verbal communication (unlike e.g. illustrative gestures and 
regulators, cf. Ekman and Friesen, 1969; Ekman and Friesen, 1972) and, in fact, can be produced in 
the complete absence of verbal exchanges. Such a combination of features makes self-regulatory 
movements particularly interesting as objects of study in researching the perception of interactional 







 The participants of the study were shown short video clips taken from naturalistic 
conversations between two interactants. Each clip contained one sequence of self-regulatory 
movements (SRs): one person performed an SR, then – no later than 4 seconds – the other person 
performed an SR (see Stimulus below). The participants’ task was to decide whether they saw the 
two SRs as causally related. 
 An essential element of the study was a qualitative, post hoc analysis geared towards 
describing the self-regulatory movements (henceforth SRs) found within the 4-second window. 
This prepared the ground for the actual task of studying the third person perception of SRs in 
sequences. Specifically, we were concerned with: 
• The character of SRs in a sequence, i.e. whether SRs represented movements of the same 
type, as in the case of mimicry, or they had different behavioural characteristics. 
• The timing of SRs in a sequence. Given the 4-second delimitation, we were interested in the 
exact temporal distance between the SR movements in a sequence. 
• The relation of SR sequences to the conversational and discourse structures. As the recorded 
interactions were placed in a conversational setting, we wanted to see if the initiation of an 
SR sequence is correlated with the role of either current speaker or current listener. The 
conversations were semi-scripted with the conversants assuming the role of either 
interviewer or interviewee, and we likewise wanted to know if the sequence initiation was 
tied to any of these roles.  
 
2.2. Participants 
 54 volunteers (undergraduate students of psychology at the Maria Curie-Sklodowska 
University in Lublin, Poland) participated in the study: 47 female and 7 male; the mean age was 





 The original videos of short conversations were recorded with three Panasonic HC-V700 
video cameras mounted on tripods. The ELAN Linguistic Annotator (Sloetjes and Wittenburg, 
2008) was used to annotate the material and Ulead Video Studio to prepare short video clips 
containing sequences of self-regulatory movements, which formed the stimulus for the study. The 
stimulus was presented with a video projector SONY VPL-EX5 on a 3m by 2m white screen. The 
participants, all seated in front of the screen, viewed the material from the distance of 4-5 metres.  
 
2.4. Stimulus 
 The stimulus consisted of 57 video samples (6 to 28 seconds long), each containing one self-
regulatory movement (SR) sequence, i.e. two SRs each performed by a different interactant – e.g. 
Conversant A scratched his cheek, and then Conversant B touched her glasses. We chose such SR 
sequences that the interval between the two SR movements did not exceed 4 seconds (see 
Bailenson’s work on collaborative virtual environments [2004], which indicates that people cease to 
perceive movements as related if they are separated by longer than 4 seconds). The clips were 
sampled from the total of 137 minutes of our video material: 10 semi-scripted but naturalistic 
conversations in dyads, with one conversant performing the role of the interviewer and the other of 
the interviewee, were recorded with a central plane camera. We used a three-step procedure to 
select the clips. 
• First step: identification of the SRs. The entire recorded material was annotated with the use 
of the ELAN software for the presence of self-regulatory movements, as defined above. The 
annotation of the 10 experimental videos began only after the experts had reached a high 
level of interrater agreement in annotating sample material recorded in a similar regime 
(Cohen's kappa coefficient K = .75). Each expert annotated 5 different conversations, 





  Second step: selection of the SR sequences. We isolated 
sequences containing sequences of SRs, i.e. fragments in which the initiation of an SR from 
one person is followed by the initiation an SR from the other person within 4 seconds (i.e. 4 
second windows with at least one SR initiated by each conversant; see above for the 
explanation of adopting the 4 second window). Following this procedure, we singled out 
119 clips containing self-regulatory sequences. 
• Third step: The sequences were then evaluated by an independent pair of experts, whose 
task was to sieve out cases in which a sequence of self-regulatory movements was 
accompanied by other movements, e.g. illustrators. Specifically, the experts were confronted 
with the question ‘Does the clip contain a clearly visible sequence of self-regulatory 
movements, each of which is performed by a different participant, and the perception of 
which is not disturbed by other movements … such as illustrators or other noticeable 
movements’, and were asked to tag each of the 119 clips with the answer ‘Yes’, ‘No’ or 
‘Difficult to determine’. Only the clips that received two positive answers, i.e. a ‘Yes’ from 
both judges, were used in following analyses, resulting in a pool of 57 clips. 
 
 2.5. Qualitative description of the stimulus  
 Types of SRs in sequences. To organise our material, we used the following categorial 
distinctions. We distinguished tactilic sequences, only comprised of touching behaviours (i.e. self-
touches and object manipulators; cf. Rosenfeld, 1966; Ekman and Friesen, 1969; Chartrand and 
Bargh, 1999), and kinesic sequences, only comprised of body posture changes (cf. Condon and 
Ogston, 1971; Kendon, 1972; Scheflen, 1964). Together, they were designated as ‘pure sequences’, 
to indicate that both movements in the sequence were of the same type, i.e. either tactilic-tactilic or 
kinesic-kinesic. This contrasted with ‘impure’ sequences, which contained one movement of each 
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 Such a method was used to ensure that the participants would be confronted with naturalistic stimulus: phenomena 
that actually occur in interactions and, more so, in proportions that these phenomena actually occur in interactions. 
 
 
type, i.e. tactilic-kinesic or kinesic-tactilic. Our stimulus contained 42 pure sequences and 15 
impure sequences (N=57; pure sequences amounting to 73.7% of the sample and impure ones, to 
26.3%). Within the class of pure sequences (N=42), 28 tactilic sequences (66.7%) and 14 kinesic 
sequences (33.3%) were identified. 
 Additionally, with regard to the tactilic sequences, we distinguished between touching 
behaviours performed with same hands (e.g. a self-touch performed with the right hand followed by 
a self-touch performed by the right hand) or with different hands (e.g. a self-touch performed with 
the right hand followed by a self-touch performed by the left hand) - as the conversants faced each 
other, the ‘same hands’ sequences defied the mirror display configuration, while the ‘different 
hands’ sequences accorded with it. Altogether, there were 28 tactilic sequences (N=28), with 18 




pure (N=42) impure (N=15) 
tactilic (N=28) kinesic (N=14)  
same hands (N=10) different hands (N=18)  
Table 1. The configuration of types of SR movements in the stimulus. Pure sequences consist of the same SR 
movement types: either the tactilic type (e.g. a self-touch followed by a self-touch) or the kinesic type (e.g. a posture 
change followed by a trunk movement). Impure sequences consist of different types of SR movements (e.g. a self-touch 
followed by a posture shift). In the pure tactilic type, we also distinguish sequences of touching movements that are 
performed by interactants with same hands (e.g. with their right hands) and different hands (with the right vs. left hand).  
 
 Timing of SRs in sequences. In accounting for this aspect of SRs, we adopted the limit of 
.5s, equivalent to a conversational mini-pause, which is often used in studying short interactive 
units (Sacks et al., 1974; Roberts et al., 2006; Heldner et al., 2010). Accordingly, we grouped the 
recorded behaviours into two classes. The 'prompt response’ group contained all the sequences in 
which the two SRs occurred less than half a second apart, that is the second SR began ≤ .5s after the 
initiation of the first SR. The 'delayed response’ group contained the sequences where the second 
 
 
SR began > .5s after the initiation of the first SR. With N=57, the prompt response group contained 
43 sequences (75.4% of the sample) and the delayed response group, 14 sequences (24.6%). 
 Conversational and discourse roles. Of the total of 57 sequences, 42 were initiated by the 
current speaker, amounting to 73.7% of the sample, with the remaining 15 cases being initiated by 
the current listener (26.3%). As to the initiator’s discourse role, 33 sequences were initiated by the 
interviewer (57.9%) and 24 by the interviewee (42.1%). 
 
2.6. Procedure 
  The study was conducted in groups consisting of 10-12 participants in a small lecture room, 
with each participant rating the clips individually. The participants (N = 54), who volunteered their 
participation, were asked about their intuitive impression as to the two movements in each clip 
being causally related or not. Accordingly, they were to rate each of the 57 clips on the Likert scale: 
‘1 - clearly unrelated', '2 - probably unrelated', '3 - difficult to say', '4 - probably related' and '5 - 
clearly related'. Assessments were made immediately after seeing each clip.  
 
2.7. Hypotheses 
 Hypothesis 1. Reasoning along the lines of mimicry (LaFrance, 1979; Bernieri, 1988; 
Chartrand and Bargh, 1999; Butzen, 2005), we expected that pure SR sequences (tactilic-tactilic or 
kinesic-kinesic) would induce stronger judgements of causality than impure ones (tactilic-kinesic or 
kinesic-tactilic).  
 Hypothesis 2. Turn-taking research suggests that turn-projection rules, repairs or turn-
responses tend to occur below the threshold of .5s (e.g. Levinson and Torreira, 2015; Roberts et al., 
2015; Kendrick, 2015). In consonance with this, we expected that ‘prompt response’ sequences (i.e. 
the ones in which the second SR began ≤ .5s after the initiation of the first SR) would induce 
stronger judgements of causality than ‘delayed response’ (i.e. the ones in which the second SR 
began > .5s after the initiation of the first SR). 
 
 
 Hypotheses 3 and 4. Given the general predictions from the social brain hypothesis (Dunbar, 
1995, 1998; Byrne and Whiten, 1988)), we expected that the sequences initiated by the current 
speaker (H3) and the interviewer (H4), i.e. the dominant interactants in conversational and 
discourse terms, would induce stronger judgements of causality than the sequences initiated by the 
current listener and the interviewee.  
 
   3. Results 
 Using the mean scores for each of the 57 sequences, we investigated which qualities of SRs 
had an impact on the attribution of causality. IBM Statistics SPSS version 23 was used for data 
analysis. Nonparametric tests, and specifically Mann-Whitney U tests, were performed with a view 
to determining the relation between the participants’ perception of causality (expressed by the mean 
score) and the aspects of SRs defined in the stimulus section. As predicted in Hypotheses and 1 and 
2, we found the first two variables – type and timing of SRs – to have an effect on the participants’ 
perception of causality:  
• type of resonance: the ‘pure’ sequences (N = 42, Me = 3.13) were rated as significantly more 
causally related than the ‘impure’ (N=15, Me = 2.43) ones (Mann-Whitney, U = 158.000, N = 
57, Z = -2.846, p = .004, [medium effect size]); 
• timing of SRs: the ‘prompt’ sequences (N = 43, Me = 3.11) were rated as significantly more 
causally related than the ‘delayed’ (N = 14, Me = 2.33) ones  (Mann-Whitney, U = 149.000, N = 
57, Z = -2.819, p = .005, [small effect size]). 
Contrary to Hypotheses 3 and 4, we did not find a statistically significant effect for the other two 
variables, although both showed a trend (see Figure 1): 
• conversational role: no significant difference between the sequences initiated by the current 
speaker (N = 42, Me = 3.09) or listener (N = 15, Me = 2.63) (Mann-Whitney, U = 222.500, N = 
57, Z = -1.677, p = .094); 
 
 
• discourse role: no significant difference between the sequences initiated by the interviewer (N = 
33, Me = 2.76) or interviewee (N = 24, Me = 3.13) (Mann-Whitney, U = 287.000, N = 57, Z = -
1.762, p = .078) 
 
Figure 1. The relation between the perception of causality (as indicated by the mean score from the participants) and the 
type of sequence of the self-regulatory movements, timing of the self-regulatory movements, conversational role and 
discourse role. Asterisks indicate statistical significance at p < 0.05. Error bars indicate standard errors of the mean. 
 
 For the tactilic pure sequences, we additionally tested whether the fact that self-touches 
were performed with same (N = 10, Me = 2.90) or different hands (N = 18, Me = 3.13) had any 
impact on the attribution of causality; here too, we failed to obtain a significant result: Mann-
Whitney, U =77.500, N = 28, Z = -.600, p = .549. 
To further key in on the perceptual salience of the SR characteristics, we juxtaposed the 
group of sequences that were judged by the participants as the most and least likely to involve 
causality between the SRs: 14 highest ranking clips (4th quartile) and 14 lowest ranking clips (1st 
quartile). For the two variables in Hypotheses 1 and Hypothesis 2 (perceived causality between SRs 
is related to promptness with which they follow each other), the relation with the quartile 
membership reached or approached significance: 
• type of resonance: Fisher’s exact test (N = 28), p = .002, [large effect size],  
• timing of SRs: Fisher’s exact test (N = 28), p = .058.  
 
 
We found no statistically significant results for the other variables tested by Hypotheses 3 and 4: 
• conversational role: Fisher’s exact test, N = 28, p = .226;  
• discourse role: Fisher’s exact test (N = 28), p = .299; 
• same/different hand: Fisher’s exact test, N = 28, p = 1.000. 
 
4. Discussion - perceptual salience 
  Purity. The most prominent perceptual feature in attributing causality turned out to be the 
'purity' of SR sequence, which was related to the fact that the subjects were much more likely to see 
SRs in a sequence as causally related when the two movements were both either touching 
behaviours (pure tactilic sequences) or body shifts (pure kinesic sequences). The privileged status 
of this feature was confirmed by both testing it in relation to the mean 'causality' score and the inter-
quartile comparison. Taken together these results seem to signal that both types of pure sequences, 
i.e. tactilic and kinesic ones, are responsible for the attribution causality to SR movements. 
Promptness. The second feature in perceptual prominence regards the timing of SRs, with 
'prompt' responses (i.e. the two SRs occurring within half a second) being more often seen as 
causally related than ‘delayed’ responses (the two SRs more than half a second apart). Although the 
inter-quartile comparison did not reach statistical significance, it came close to doing so. 
No other characteristics of SR sequences showed significant results when correlated with 
the subjects’ judgments of causality. We noted, however, that the results for the variables 
'conversational role' and 'discourse role' could be interpreted as showing a trend. Given the 
configuration of the data, this may indicate a tendency towards attributing causality to SR 
sequences that are initiated by the current speaker, on the one hand, and by the interviewee on the 
other.  
 
A hierarchy of perceptually salient features when attributing causality between SRs in a 
sequence:  
1. type of SRs → pure sequence of either tactilic or kinesic type 
 
 
2. timing of SRs → prompt response (≤ .5s) to the first SR in a sequence 
3. conversation and discourse roles of the initiator → the initiator is the current speaker; the 
initiator is the interviewee 
 
5. General discussion: an evolutionary perspective on mimicry and synchrony 
Whenever humans interact, local interdependencies develop in the patterns of their behaviours, 
resulting in interpersonal coordination. For descriptive purposes, it is useful to foreground either the 
form of such coordinated behaviours or their timing. In the first instance, we speak of nonconscious 
mimicry, or behaviour matching, that is the 'tendency to mimic or mirror the behaviours of 
interaction partners' (Lakin et al., 2003, p. 148).  Examples of this type of coordination include 
mimicking accents (e.g. Giles & Powesland, 1975), rates of speech (e.g. Webb, 1972), tone of voice 
(e. g. Neumann & Strack, 2000), postures (e. g. Bernieri, 1988, LaFrance, 1979, 1982), mannerisms 
(Chartrand & Bargh, 1999), facial expressions (e. g. Dimberg, 1982), yawning (Provine, 1986), and 
many others (for a detailed review see Hatfield, Cacioppo & Rapson, 1994). It is assumed that the 
effects of these phenomena are generally affiliative, via aiding rapport (e.g. LaFrance, 1979) or 
solidarity and involvement (Bavelas et al., 1988). Interestingly, several authors have discussed the 
evolutionary adaptiveness of such mechanisms and speculated about their evolutionary roots (e.g. 
Chartrand et al., 2002; Lakin et al., 2003; Van Baaren et al., 2004;  
The temporal dimension of interpersonal coordination manifests itself in synchrony – the 
convergence or alignment of interactants’ behaviours with respect to their timing rather than their 
form (see Condon and Ogston, 1967; Kendon, 1970). Recent research reveals its connection to a 
number of socio-emotive dispositions, such as cooperation (Wiltermuth and Heath, 2009), joint 
focus (Richardson et al., 2009), mutual comprehension (Brennan et al., 2010), compassion 
(Valdesolo and DeSteno, 2001), affiliation (Hove and Risen, 2009), recognition of satisfaction and 
dissatisfaction (Julien et al., 2000) or perception of rapport (Miles et al., 2009). 
 
 
The results of our study show that these two dimensions of interpersonal coordination 
also operate at the perceptual level: here, movement purity captures the sameness of form sensu 
mimicry and promptness captures the temporal pattern of synchrony. Accordingly, we found that 
the similarity in the form of the movements constitutes the most salient feature when attributing 
causality to interactional events. This high acuity for perceiving a relation between movements of 
the same type (represented in our stimulus by sequences of tactilic-tactilic behaviours or kinesic-
kinesic behaviours) may point to a deeper perceptual bias towards detecting similarities between 
interactants. The work on mimicry, quoted above, emphasises its affiliative and rapport-making 
function. Accordingly, if we see our finding in the context of the interface theory of perception (see 
Introduction), whereby the perceptual acuity for similarity would have evolved because it provided 
fitness-related information, we can speculate that its emergence was the result of the pressure to be 
able to recognise genuine or prospective coalition partners. On this interpretation, consistent with 
the social brain hypothesis, the perceptual bias towards ascribing mimicry could be seen as part of 
the cognitive infrastructure for diagnosing and navigating one’s social environment.  
Next, our result for a stronger tendency to attribute causality to movements that follow 
each other in close proximity seems to be related to the temporal organisation of interaction and 
more specifically, of talk. When preparing the stimulus we used a 4-second window, based on 
Bailenson’s work of collaborative virtual environments, which showed that people cease to perceive 
movements as related if they are separated by longer than 4 seconds (2004). In the ecology of face-
to-face conversational interaction, the 4-second window is a sizeable stretch of time, representing a 
short conversational turn (Roberts et al., 2015; cf. Żywiczyński et al., in press). In the study itself, 
we used the threshold of .5 second for identifying prompt sequences, which is equivalent to a mini-
pause. As the growing research on turn-taking indicates, the half-a-second unit represents an 
important constraint on the organisation of conversation: most turn reactions, irrespective of the 
context and language, come within 500 ms from the end of the preceding turn (Stivers et al., 2009; 
Levinson and Torreira, 2015; Roberts et al., 2015), which is impressively short in view of the fact 
 
 
that it takes 600 ms to plan for the articulation of a single lexeme (Levelt et al., 1999) and as much 
as 1500 ms for the articulation of a simple utterance (Griffin and Bock, 2000; Gleitman et al., 
2007). Given all this, it is difficult to ignore the possibility that our result, showing the perceptual 
bias towards responses coming within .5 second, is part of the behavioural system responsible for 
regulating turn-transitions. In terms of the interface theory of perception, we could see this 
particular type of perceptual acuity to have emerged because the synchronisation of SR movements 




  It is imperative that further studies on the perception of interactional phenomena should 
employ both naturalistic and controlled settings to investigate factors regulating salience, with a 
focus on both the formal characteristics of movements and their synchronisation. Non-trivial for 
evolutionary considerations would be research into the relation between the perception of mimicry 
and the perception of affiliation, e.g. with the use of the game-theoretic methodology. A project that 
deserves a separate line of study concerns the role of SR movements and their synchronisation in 
turn-taking. Although our study did not reveal that conversational (speaker vs. hearer) and discourse 
(interviewer vs. interviewee) roles constitute characteristics of prominent salience in the perception 
of interaction, this finding should be tested in a more elaborate research programme, in which 
sociolinguistic variables, e.g. status, could be controlled. On a wider plane, our research and its 
future extensions accord with the approaches stressing the inherently multimodal character of 
linguistic interaction, particularly in its prototypical use – face-to-face conversation. Consistent with 
Levinson’s “interaction engine hypothesis” (2006), behaviours transmitted in the motor-visual 
channel - gestures, postures, facial expressions - but also SR movements, which are not related to 
language in an obvious way, together with the perceptual mechanisms for their detection and 
categorisation can be seen as forming a platform which enables us to engage in a highly coordinate 
 
 
mode of interaction. What makes SR sequences particularly interesting from the evolutionary 
perspectives is that they entail little cost, are easily repeatable, and which furthermore can be used 
by conversants to diagnose their mutual commitment to engage in future cooperation involving 
higher cost, such as sharing important information. In our view, it is then worthwhile to consider the 
proposal that the coordination of SR movements may be a mechanism for bootstrapping 
cooperation, which is one the crucial prerequisites for the emergence of language. 
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